Thermal conditions for successful breeding in Great Tits (Parus major L.) : I. Relation of growth and development of temperature regulation in nestling great tits.
The development of temperature regulation in relation to the growth and age of the nestlings is described in a way permitting use of the data in a model designed to predict the range of temperature tolerance of broods of Great Tits in the nestling stage. Such a model is described in a second paper. The physiological part of that model is made up mainly of six equations (nos. 6, 10, 11, 12, 14 and 15), which are all presented and discussed here. It is shown in this paper that the development of temperature regulation is a function of body weight rather than of age. The level of the basal metabolic rate of nestling Great Tits is lower than that of adult passerines of comparable size. The basal metabolic rate of a newly hatched Great Tit is only about one fourthe of the metabolic rate expected from Lasiewski and Dawson's equation for adult passerine birds. This discrepancy diminishes gradually during the nestling period and disapears shortly before fledging.Basal and maximum metabolic rates, as well as the body temperatures coinciding with these rates, are described in allometric equations as functions of nestling body weight. The evaporative heat loss of the nestlings is described as a function of body weight and body temperature, and an estimate of the maximum amount of water available to them for evaporative heat loss is given. A distinction is made between a long-term risk of hyperthermia, which results in mortality through dehydration of the nestling body, and an immediate risk of hyperthermia, which occurs when the maximum rate at which nestlings can evaporate water is insufficient to cope with the required heat loss by water evaporation. It is concluded that this immediate risk of hyperthermia is the most important of the factors affecting the upper limit of the range of temperature tolerance.